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Abstract
A certain group of ﬂat lesions with a size410 mm that show a very ﬂat surface are called ‘NonGranular Laterally Spreading
Tumors.’ They are difﬁcult to detect, and the risk of submucosal invasion is high when they are present; more than 20% in
lesions42 cm. Their endoscopic resection can be challenging, and they represent, as well, one of the main indications for
colorectal endoscopic submucosal dissection. The hybrid resection technique, which consists of a circumferential resection
followed by snare resection, is one alternative approach for lesions o3 cm. This article is part of an expert video
encyclopedia.
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Techniques
High-resolution white-light endoscopy.
Chomoendoscopy: Hybrid endoscopic submucosal dis-
section (ESD) (circumferential cutting followed by snare
resection).
Materials
• Endoscope: Fujinon EG-590 high-resolution gastroscope;
ST Endoscopia, Madrid, Spain.
• Solutions:
J Stain: Indigo–carmine dye 0.5%, Izasa, Barcelona,
Spain.
J Submucosal injection: Alternative injection of hyal-
uronic acid and a solution composed of 6% hydro-
xyethyl starch (VoluvenTM; Fresenius Kabi, Barcelona,
Spain) 500 ml, epinephrine 1 mg, indigo–carmine dye
0.5% 2 ml.
• Devices:
J Injection: Interject 5 mm; Boston Scientiﬁc, Madrid,
Spain.
J Circumferential cutting and dissection: Dual knife
(length of needle 1.5 mm); Olympus, Barcelona, Spain
and small-type IT-knife; IT-knife NanoTM, Olympus,
Tokyo, Japan.
J Snare: Captivator 13 mm, hexagonal type; Boston
Scientiﬁc, Spain.
J Hood: Modiﬁed short-type SD hood; Fujiﬁlm, Saitama,
Japan.
Background and Endoscopic Procedure
Flat colonic lesions are classiﬁed according to the Paris
Classiﬁcation as IIa, IIb, and IIc, and their different
combined types. Lesions 410 mm can be subclassiﬁed
according to Kudo as laterally spreading tumor-granular (LST-G)
type and laterally spreading tumor-nongranular (LST-NG)
type.1
LST-NGs are supposed to be more frequent in Japan than
in Western countries, where they have been rarely reported.
However, it can be speculated that they may be rather
underdetected, as was the case with ﬂat colonic lesions until
Japanese endoscopists showed that they were as frequent in
Western countries as in Japan.2
LST-NGs are clinically relevant lesions since they are
among the most difﬁcult neoplasms to detect – even if they are
large – and the rate of submucosal invasion related to them is
present in more than 20% if lesions are greater than 2 cm in
diameter.3
According to the Paris Classiﬁcation, most LST-NG lesions
are IIa, but some are also IIb and others IIcþ IIa or IIaþ IIc.
When compared with LST-G, LST-NG are seldom associated
with a sessile portion.4
LST-NGs have certain peculiarities which endoscopists
should know in order to allow the most adequate treatment
for these lesions. First, bowel preparation should be optimal
in order to detect ﬂat lesions; IIc lesions and NG-LSTs are
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probably among the most challenging lesions in terms of
detectability.5
Chromoendoscopy with indigo–carmine dye can be very
helpful. However, these lesions may have a IIb component. In
such cases, the use of traditional chromoendoscopy (indigo
carmine) could cover the lesion, limiting their detection; but
even so, indigo–carmine dye still helps in the identiﬁcation of
a depressed component in LST-NG (as in the case presented
here). Second, LST-NG frequently lacks an adequate elevation
when submucosal injection is attempted. This ‘non-lifting
sign’ does not always mean submucosal invasion in LST-NG
exists; therefore, magnifying colonoscopy is particularly
helpful. If the pit pattern and/or vascular pattern arrangement
does not suggest the existence of deep submucosal injection,
ESD can be attempted (in the presence of nonlifting, endo-
scopic mucosal resection (EMR) is often not technically feas-
ible and there is an increased risk of perforation). Third,
ideally LST-NG should not be biopsy sampled if EMR/ESD is
going to be attempted, and it should be reserved for cases in
which submucosal invasion is suspected. A biopsy in these
lesions may lead to submucosal scarring and subsequent
nonlifting.
The hybrid ESD technique has been proposed as a sim-
pliﬁed method for ESD. It has been proved to be safe and
effective for both animal and human studies of lesionso3 cm
in size.6,7
Key Learning Points/Tips and Tricks
• LST-NG42 cm should be resected en bloc because the risk
of submucosal invasion is signiﬁcant (420%), and this
invasion cannot always be predicted by conventional en-
doscopy, chromoendoscopy, or even magnifying colono-
scopy; in one study 28% of LST-NG with submucosal
invasion had multifocal invasion with no predictive signs.4
If conventional endoscopic mucosal resection is per-
formed, the result may be a piecemeal resection, which
would theoretically represent a risk of inadequate histo-
pathological examination including the risk of missing a
focal submucosal invasion.
• LST-NGs are considered the main indication for ESD
in Japan. However, ESD is technically challenging and
still is not a standard practice in Western countries.
Moreover, the risk of perforation is signiﬁcant at the be-
ginning of the learning curve. Hybrid resection, which
includes a circumferential cutting with an ESD knife fol-
lowed by snare resection, is an option which is proved to
be safe and effective for lesions smaller than 3 cm. This
method is simpler than ESD and it could represent a
valuable way to widespread colorectal ESD in Western
countries.
• Although previous studies have not clariﬁed this issue yet,
after performing the circumferential cutting, some trim-
ming or initial dissection should be made before at-
tempting the snaring of the lesion. Otherwise, the result
could be incomplete resections in which the center of the
lesion remains attached to the mucosa.
• For the treatment of lesions in the rectum or sigmoid colon
with ESD, a gastroscope – instead of a colonoscope –
should be used whenever possible. This is because retro-
ﬂexion can be performed more easily with it.
• For the circumferential incision, the use of a cap is re-
quired, so that the cutting speed and its depth can be more
controlled. The endoscopist should be familiar with the
knife employed, ideally with some previous experimental
training, before attempting human cases. The cap is also
very useful to stop bleeding when it happens, and it helps
to detect the bleeding vessel, hence facilitating its exact
endoscopic treatment.
• Regarding the action of circumferential cutting, it is fre-
quently more difﬁcult and risky to overlie a fold in the
mucosa, so special care is needed. Changing the type of
knife can be an option; for instance, in the case presented, a
small ball-type IT knife (Olympus) was used (by courtesy of
Dr. Yutaka Saito, National Cancer Center Hospital, Tokyo).
• Once circumferential cutting and initial dissection is
completed, enough solution should be injected to get as
good an elevation as possible.
• The most adequate type of snare should be carefully se-
lected. A stiff snare with a wide opening is desirable. It is
important to conﬁrm visually that the lesion has been
completely trapped by the snare.
Scripted Voiceover
00:00 An ESD was planned in an 81-year-old man with a ﬂat,
slightly elevated lesion at the recto sigmoid junction.
00:13 The lesion has a ﬂat and smooth surcare, although a
depressed area is suspected in retroﬂexion of the
endoscope. According to the Paris classiﬁcation, the
phenotype corresponds to a IIaþ IIc lesion.
Alternatively, according to the Japanese classiﬁcation,
it can also be classiﬁed as a ‘‘non-granular laterally
spreading tumor’’.
00:35 Here we see that the depression is almost circular, highly
suspicious for submucosal invasion.
00:41 Now we start with the resection. First, we perform
injection of the marginal area with hydroxyethyl starch
and Hyaluronic acid in retroﬂexion. Then, the marginal
cutting is started using the Dual knife. This cutting is
slow in order to prevent bleeding.
1:25–1:52 When bleeding occurs, the bleeding spot can usually be
localized by irrigating with water. A helpful trick is to push
the cap near the bleeding spot in order to reduce the
amount of bleeding. As you can see here, coagulation can
be carefully applied with the same device used for the
dissection, in our case the Dual knife.
1:54 We intend to perform a hybrid dissection, namely a
circumferential cutting followed by snare resection.
Therefore, the circumferential cutting has to be
completed ﬁrst.
2:11 After having cut the proximal margin in retroﬂexion,
cutting should continue to appear in the frontal view of
the endoscope. Cutting the mucosa on the folds can be
more challenging due to an increased risk of perforation.
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2:53 Sometimes, it can be useful to try a different knife when
we ﬁnd difﬁculties in complete the cutting. Here, we
switch to the IT knife NanoTM, which is a type of knife
that has been recently developed for use in the
esophagus and the colon, but in this case it is a helpful
device to complete the cutting on the folds.
3:19 Even for the hybrid ESD technique, some trimming or
initial dissection is advisable in order to facilitate the
application of the snare.
3:36 The next step is the injection of abundant solution in the
submucosa to facilitate the correct and complete
snaring of the lesion, and to prevent a perforation.
4:14 The snare is then applied around the previously cut
mucosa.
4:24 As you see here, it is not yet possible to trap the
complete neoplasia with the snare; therefore, we have
to perform some additional trimming with the IT Nano.
4:47 After injecting some additional ﬂuid, the snare is
positioned again.
5:16 And the lesion is cut with the snare using blended
Endocut current.
5:21 After polypectomy, we have to inspect the resection ﬁeld
carefully; there are no signs of perforation or bleeding,
and the lesion was resected en bloc.
5:31 The specimen is now retrieved with a Roth net. The size
of the specimen is 25 22 mm. The ﬁnal
histopathological diagnosis was well differentiated;
adenocarcinoma on tubular adenoma with submucosal
invasion of 700 mm, negative margins, and no venous
or lymphatic invasion.
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